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(54) ELECTRODE SUBSTRATE AND PREPARATION METHOD OF ELECTRODE SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform an etching of a 
transparent electro-conductive film formed on an organic 
insulating film and a transparent electro-conductive film 
formed on an inorganic insulating film at the same time with a 
good precision. 

SOLUTION: In the electrode substrate having an organic 
insulating film region composed of organic insulating film 49 
and the inorganic insulating film region composed of inorganic 
insulating film 1 44 at the same face side, the preparation 
method of this electrode substrate comprises a process in 
which a transparent conductive film is formed adjacent to the 
organic insulating film region and the inorganic insulating film 
region and in which the crystal particle size of the transparent 
conductive film adjacent to the organic insulating film region is 
made not less than 20 nm and not more than 50 nm, and a 
process to perform the etching of the transparent electro- 
conductive film adjacent to the organic insulating film region 
and the inorganic insulating film region at the same time. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In this electrode substrate that has the inorganic insulator layer field which consists of an 
organic-compound-insulator field which is the production approach of an electrode substrate and is 
from an organic compound insulator on the same field side, and an inorganic insulator layer The process 
which sets to 20nm or more 50nm or less the diameter of crystal grain of this transparence electric 
conduction film that forms the transparence electric conduction film in contact with this organic- 
compound-insulator field and this inorganic insulator layer field, and touches this organic-compound- 
insulator field. The production approach of the electrode substrate which includes the process which 
etches simultaneously this transparence electric conduction film that touches this organic-compound- 
insulator field and this inorganic insulator layer field. 

[Claim 2] The production approach of an electrode substrate according to claim 1 that the diameter of 
crystal grain of said transparence electric conduction film which touches said organic-compound- 
insulator field is 20nm or more 40nm or less. 

[Claim 3] The production approach of an electrode substrate according to claim 1 of performing plasma 
treatment to said organic compound insulator before forming said transparence electric conduction film 
which touches said organic compound insulator. 

[Claim 4] The organic-compound-insulator field which consists of an organic compound insulator, and 
the inorganic insulator layer field which consists of an inorganic insulator layer prepared in the same 
field side as this organic-compound-insulator field, The magnitude of the diameter of crystal grain of the 
transparence electric conduction film which is an electrode substrate equipped with the transparence 
electric conduction film prepared so that this organic-compound-insulator field and this inorganic 
insulator layer field might be touched, respectively, and touches this organic-compound-insulator field 
The electrode substrate set up so that the etching rate of the transparence electric conduction film 
which touches the etching rate and this inorganic insulator layer of the transparence electric conduction 
film which touches this organic-compound-insulator field may become almost comparable. 
[Claim 5] The diameter of crystal grain of the transparence electric conduction film which touches said 
organic-compound-insulator field is a 20nm or more electrode substrate according to claim 4 which is 
50nm or less. 

[Claim 6] The diameter of crystal grain of the transparence electric conduction film which touches said 
organic-compound-insulator field is a 20nm or more electrode substrate according to claim 5 which is 
40nm or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the production approach of an electrode substrate and 
an electrode substrate. It is related with the production approach of the electrode substrate with which 
the transparence electric conduction film which touches both organic-compoundHnsulator fields which 
consist of the inorganic insulator layer field and organic compound insulator which consist of an 
inorganic insulator layer in more detail is formed, and an electrode substrate. 
[0002] 

[Description of the Prior Art] The transparence electric conduction film containing ITO (indium stannic- 
acid ghost) is available as an electrode which is made to penetrate light and controls light. As for the 
electrode substrate which used the transparence electric conduction film which has such a property, 
utilization to the application of not only indicating equipments, such as an electroluminescence indicating 
equipment, but a touch panel, a solar battery, etc. is advanced. 

[0003] A liquid crystal display is mentioned as a display which used the electrode substrate in which the 
transparence electric conduction film was formed on both the organic compound insulator and the 
inorganic insulator layer. Research is briskly done as one of the flat-panel displays replaced with CRT. 
and the liquid crystal display is already put in practical use as a display of micro television of cell 
actuation, or the personal computer of a notebook mold taking advantage of the description that 
especially power consumption is small and a thin shape. Here, a liquid crystal display is explained as an 
example as a display which used the electrode substrate in which the transparence electric conduction 
film was formed on both the organic compound insulator and the inorganic insulator layer. 
[0004] Drawing 1 shows the fundamental configuration of a liquid crystal display 100 typically. A liquid 
crystal display 100 is the active-matrix mold TFT array type which used the thin film transistor (it is 
described as Following TFT) for the switching element, and this [ its ] is advantageous when high display 
quality is desired. 

[0005] To be shown in drawing 1 . as for the liquid crystal display 100. the liquid crystal layer (not 
shown) is prepared between the upside substrate 102 and the bottom substrate (electrode substrate) 
101, and a liquid crystal layer is controlled by the upside electrode 104 on the upside substrate 102. and 
two or more pixel electrodes 103 on the bottom substrate 101. In the bottom substrate 101, each of two 
or more pixel electrodes 103 is connected to source wiring 105 through a switching element (TFT) 108, 
and the gate of TFT108 is connected to the gate wiring 106. respectively. 

[0006] Drawing 2 shows the plan of the bottom substrate 101 (electrode substrate) of a liquid crystal 
display. Here, the liquid crystal display of a transparency mold active matrix is assumed as a liquid 
crystal display. However, a liquid crystal display is not limited to a transparency mold, but can consider 
the transparency field of the mold liquid crystal display both for transparency/reflective the same way. 
[0007] The electrode substrate 101 points out the whole component formed the insulating substrate 20 
and on it. The electrode substrate 101 is divided into two fields, a viewing area 150 and a boundary 
region 160. In drawing 2 . a slash shows a viewing area 150. In a viewing area 150, two or more TFT108 
which controls two or more pixel electrode 103 and two or more pixel electrodes 103 of each is 
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prepared. The pixel electrode 103 is formed with the transparence electric conduction film. When using 
the electrode substrate 101 for a transparency mold liquid crystal display, transparency and control of 
light are performed by forming some insulating substrates [ at least ] 20 by the transparent material, and 
forming an electrode with the transparence electric conduction film, in order to display using the light 
(generally light source) from the opposite hand by the side of a display. 

[0008] On the other hand, two or more gate connection terminal areas 1 1 0. two or more source 
connection terminal areas 1 20, and two or more common connection terminal areas 1 30 are formed in a 
boundary region 160. The gate wiring 105 corresponding to each gate connection terminal area 110, the 
source connection terminal area 120, and the common connection terminal area 130, source wiring 106. 
and the common wiring 107 are formed ranging from the boundary region 160 to a viewing area 150. 
respectively. In this description, the gate connection terminal area 110. the source connection terminal 
area 120. and the common connection terminal area 130 are named generically, and a circumference 
terminal area is named. 

[0009] Drawing 3 shows the plan which expanded the viewing area 150 of the electrode substrate 101. In 
drawing 3 , the field surrounded with a broken line is equivalent to one pixel electrode 103. Each gate 
wiring 105 and each common wiring 107 are formed in parallel, respectively, and two or more source 
wiring 106 is formed, respectively so that it may intersect perpendicularly with each gate wiring 105 and 
each common wiring 107, respectively. As shown in drawing 3 , by each intersection of each gate wiring 
105 and each source wiring 106, each gate wiring 105 and source wiring 106 have branched so that it 
may connect with the gate electrode of TFT108 or source electrode which is a switching element at 
least. The connection electrode 48 connected to the drain electrode of TFT108 is formed so that a part 
may lap with the common wiring 107, and a contact hole 50 is further established in a part of field with 
which the connection electrode 48 and the common wiring 1 07 lap. 

[0010] Drawing 4 shows the sectional view of the viewing area 150 of the electrode substrate 101 which 
met the A-A' line of drawing 3 . In drawing 4 , TFT108 is shown in left-hand side (A side), and a contact 
hole 50 is shown in right-hand side (A' side). Here. TFT section and A' side is called the contact hole 
section for the A side of drawing 4 . 

[001 1] In the TFT section, a part for the tee of the gate wiring 105 is formed on the insulating substrate 
20, and it is prepared so that gate dielectric film 44 may cover them. Silicon nitride (SiNx) may be used 
as gate dielectric film 44. The amorphous semiconductor layer 45 is formed on gate dielectric film 44, 
and drain electrode 46b is formed in the left-hand side upper part of the amorphous semiconductor 
layer 45 in the right-hand side upper part of source electrode 46a and the amorphous semiconductor 
layer 45. Source electrode 46a is connected with source wiring 1 06, and drain electrode 46b is 
connected with the connection electrode 48. Thus, formed TFT108 is covered by the organic compound 
insulator 49 which consists of a transparent material, and the organic compound insulator 49 by which 
flattening was carried out is covered with the pixel electrode 103 which consists of transparence 
electric conduction film. 

[0012] In the contact section, the common wiring 107 is formed on the insulating substrate 20, and it is 
prepared so that gate dielectric film 44 may cover them. Gate dielectric film 44 is covered with the 
connection electrode 48. In the contact hole section, an organic compound insulator 49 is formed on the 
connection electrode 48. and the organic compound insulator 49 is covered with the pixel electrode 103. 
However, the contact hole 50 which the connection electrode 48 and the pixel electrode 1 03 connect 
directly is formed. 

[0013] By forming, as the viewing area 150 of the electrode substrate 101 was mentioned above, a high 
numerical aperture is mainly obtained with two advantages. Since the pixel electrode 103 is formed on 
the organic compound insulator 49 to which flattening of the front face was carried out, the 1st reason 
is because the poor display (domain phenomenon) by the orientation turbulence of the liquid crystal 
molecule in the liquid crystal layer produced by the level difference part of the pixel electrode 103 (not 
shown) can be lost and the display effective area in a liquid crystal layer can be increased. The 2nd 
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reason is for not producing the electric short circuit between gate wiring 105 and the source wiring 106 
in the substrate side of an organic compound insulator 1 03. and the pixel electrode 1 03 in a top-face 
side (display side) by forming the 0.3 to 2 micrometers organic compound insulator 49 with 
comparatively thick thickness, and forming the pixel electrode 103 on it. Therefore, when it sees from 
the side which views a display, it becomes possible to form the pixel electrode 103 in a large area which 
is made to overlap wiring of gate wiring 105, source wiring 106, etc. 

[0014] On the other hand, in a circumference terminal area, since the dependability at the time of the 
rework which produces a faulty connection with a mounting member etc. is missing, generally the 
transparence electric conduction film is formed on the inorganic insulator layer used as an electrode. It 
prevents the electrode of a circumference terminal area oxidizing, consequently an electrode forming 
formation of the transparence electric conduction film into high resistance. Although forming the 
electrode material of a circumference terminal area on an organic compound insulator is also considered, 
it is not desirable from a viewpoint of dependability to form the transparence electric conduction film on 
an organic compound insulator. 

[0015] Generally etching after membrane formation of the transparence electric conduction film 
performs wet etching. It is because an organic compound insulator will deteriorate and insulation will 
stiffen, if dry etching is performed. Moreover, when applying an electrode substrate to a liquid crystal 
display, it originates in dry etching, a liquid crystal layer is polluted, and degradation of display grace may 
be caused. Therefore, in this description, unless reference is made especially, "etching" means wet 
etching. 
[0016] 

[Means for Solving the Problem] Although it is thought that it can etch simultaneously when etching the 
transparence electric conduction film formed on both the organic compound insulator and the inorganic 
insulator layer, as mentioned above, both etching shifts differ actually. In this description, an etching 
shift means the die length of the film removed by etching. Moreover, the etching shift per unit time 
amount is specified as a "etching rate." When designing substantially the transparence electric 
conduction film on an organic compound insulator, and the transparence electric conduction film on an 
inorganic insulator layer in the same size, and performing same etching, and etching shifts differ, a gap 
arises in the magnitude of both transparence electric conduction film. That is. etching rates differ. 
Therefore, when the transparence electric conduction film is etched, as shown in drawing 5 R> 5. a 
difference will arise between the design dimension of one transparence electric conduction film, and a 
finished size. Therefore, the transparence electric conduction film on an organic compound insulator and 
the transparence electric conduction film on an inorganic insulator layer cannot be etched 
simultaneously. 

[001 7] Here, with reference to drawing 6 , the production approach of the electrode substrate of the 
liquid crystal display shown in drawing 2 is explained. Drawing 6 shows how to form the pixel electrode 
103 of the TFT section, gate connection terminal area 110 and a common connection terminal area 130. 
and the source connection terminal area 120 (to refer to drawing 2 ) by process (a) - (g). By drawing 6 . 
although the formation process of the pixel electrode 1 03 of the TFT" section is shown, especially the 
formation process of the pixel electrode 103 is not limited to the TFT section, and it is thought that the 
pixel electrode 103 in a viewing area 150 is formed similarly. 

[0018] In a process (a), the transparence electric conduction film 155 (for example. ITO) is 
simultaneously formed to the TFT section and the circumference terminal area of a boundary region 160 
(refer to drawing 2 ). 

[0019] The transparence electric conduction film 155 used as the pixel electrode 103 of the TFT 
section is formed on the organic compound insulator 49 formed evenly. 

[0020] At the gate common connection terminal areas 110 and 130. the gate wiring 105 or the common 
wiring 107 is formed on the insulating substrate 20, and where the center section after the gate wiring 
105 or the common wiring 107 is removed, the inorganic insulator layer 144 is formed. As for the center 
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section after the gate wiring 105 or the common wiring 107, the electrode 154 is formed. The 
transparence electric conduction film 155 used as the transparent electrode 157 which has the stable 
connection resistance on an electrode 154 is formed. 

[0021] In the source connection terminal area 120, the inorganic insulator layer 144 is formed so that 
the insulating substrate 20 may be covered, source wiring 106 is formed on the inorganic insulator layer 
144, and the transparence electric conduction film 155 used as a transparent electrode 157 is formed so 
that they may be covered. 

[0022] Photoresist patterning of a circumference terminal area is performed in a process (b). In a 
circumference terminal area, the 1 st resist 1 65 is formed on the part (namely, part which forms a 
transparent electrode 157) which leaves the transparence electric conduction film 155. the 1st resist 
155 — example, Tokyo — the positive resist of the novolak resin made from adaptation is used. The 
1st resist 165 is formed all over the transparence electric conduction film 155 top of the TFT section in 
the case of a process (b). 

[0023] In a process (c), wet etching is performed and the unnecessary transparence electric conduction 
film 155 of a circumference terminal area is removed. 

[0024] The 1st resist 165 is exfoliated in a process (d). While the transparent electrode 157 which 
consists of transparence electric conduction film 155 in a circumference terminal area is formed at this 
time, the transparence electric conduction film 155 of the TFT section is formed in the whole surface. 
[0025] Photoresist patterning of the pixel electrode 1 03 is performed in a process (e). The 2nd resist 
167 is formed on the part (namely, part used as the pixel electrode 103) which leaves the transparence 
electric conduction film 155. the 2nd resist 167 — for example. Tokyo — the positive resist of the 
novolak resin made from adaptation is used. The 2nd resist 167 is formed all over a circumference 
terminal area in the case of a process (e). 

[0026] In a process (f). wet etching is performed and the unnecessary transparence electric conduction 
film 155 of the TFT section is removed, 

[0027] In a process (g). the pixel electrode 103 is formed by exfoliating the 2nd resist 167. 

[0028] Thus, although the electrode substrate 101 is formed, since etching rates differ, respectively, it is 

necessary to perform independently etching ((c) of drawing 6 ) of the transparence electric conduction 

film 155 on the inorganic insulator layer 144, and etching ((f) of drawing 6 ) of the transparence electric 

conduction film 1 55 on an organic compound insulator 49, as mentioned above. 

[0029] This invention is made in view of such the actual condition, and the object is offering the 

production approach of the electrode substrate which can etch simultaneously the transparence electric 

conduction film formed on the organic compound insulator, and the transparence electric conduction film 

formed on an inorganic insulator layer with a sufficient precision, and an electrode substrate. 

[0030] 

[Means for Solving the Problem] In this electrode substrate that has the inorganic insulator layer field 
which consists of an organic-compound-insulator field where the production approach of the electrode 
substrate of this invention is from an organic compound insulator on the same side side, and an 
inorganic insulator layer The process which sets to 20nm or more 50nm or less the diameter of crystal 
grain of this transparence electric conduction film that forms the transparence electric conduction film 
in contact with this organic-compound-insulator field and this inorganic insulator layer field, and touches 
this organic-compound-insulator field. The process which etches simultaneously this transparence 
electric conduction film that touches this organic-compound-insulator field and this inorganic insulator 
layer field is included. 

[0031] The diameter of crystal grain of said transparence electric conduction film which touches said 
organic-compound-insulator field may be 20nm or more 40nm or less. 

[0032] Before forming said transparence electric conduction film which touches said organic compound 

insulator, plasma treatment may be performed to said organic compound insulator. 

[0033] The inorganic insulator layer field which consists of an inorganic insulator layer prepared in the 
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field side as the organic-compoundHnsulator field which consists of an organic compound insulator, and 
this organic-compound-insulator field where the electrode substrate of this invention is the same. The 
magnitude of the diameter of crystal grain of the transparence electric conduction film which is an 
electrode substrate equipped with the transparence electric conduction film prepared so that this 
organic-compound-insulator field and this inorganic insulator layer field might be touched, respectively, 
and touches this organic-compound-insulator field It is set up so that the etching rate of the 
transparence electric conduction film which touches the etching rate and this inorganic insulator layer 
of the transparence electric conduction film which touches this organic-compound-insulator field may 
become almost comparable. 

[0034] The diameter of crystal grain of the transparence electric conduction film which touches said 
organic-compound-insulator field may be 20nm or more 50nm or less. 

[0035] The diameter of crystal grain of the transparence electric conduction film which touches said 

organic-compound-insulator field may be 20nm or more 40nm or less. 

[0036] 

[Embodiment of the Invention] Invention-in-this-application persons found out that what is necessary 
was just to control the diameter of crystal grain of the transparence electric conduction film, in order to 
solve the above-mentioned technical problem (i.e., in order to make comparable the etching rate of the 
transparence electric conduction film which touches the inorganic insulator layer field which consists of 
an inorganic insulator layer, and the transparence electric conduction film which touches the organic- 
compound-insulator field which consists of an organic compound insulator). 

[0037] In addition, an organic-compound-insulator field here shows the field in which the inorganic 
insulator layer is not formed as the layer which touches the transparence electric conduction film, or 
film in the field in which the organic compound insulator 49 shown in drawing 10 and the organic 
compound insulator 1449 shown in drawing 1 1 were formed, or the plastic plate 1420 shown in drawing 
12 . Moreover, an inorganic insulator layer field shows the field in which the inorganic insulator layer 
1444 shown in the inorganic insulator layer 144, drawing 1 1 . or drawing 12 shown in drawing 10 as the 
layer which touches the transparence electric conduction film, or film was formed. 

[0038] Drawing 7 is a graph which shows the relation of the time amount (minute) and the etching shift 
(micrometer) which carry out wet etching of the transparence electric conduction film. In the graph of 
drawing 7 , - shows a result in case the diameter of crystal grain of the transparence electric 
conduction film on an organic compound insulator is about 40nm, and a thick wire shows the linear 
interpolation. Moreover, shows the result of the transparence electric conduction film on an inorganic 
insulator layer, and a thin line shows the linear interpolation. Here, SiNx was used as ITO and an 
inorganic insulator layer as acrylic resin and transparence electric conduction film as an organic 
compound insulator. As shown in the graph of drawing 7 , when etching time is 3 - 5 minutes, the 
etching shift of the transparence electric conduction film on an organic compound insulator is smaller 
than 1.5 micrometers, and the etching shift of the transparence electric conduction film on an inorganic 
insulator layer is smaller than 1.0 micrometers. Therefore, since the difference of the etching shift of the 
transparence electric conduction film on an organic compound insulator and an etching shift of the 
transparence electric conduction film on an inorganic insulator layer is comparatively small, it is possible 
to etch simultaneously the transparence electric conduction film on an organic compound insulator and 
the transparence electric conduction film on an inorganic insulator layer by predetermined etching time. 
[0039] In the graph of drawing 7 , although the diameter of crystal grain of the transparence electric 
conduction film on an organic compound insulator showed the case of about 40nm, if 20nm or more 
range of the diameter of crystal grain of the transparence electric conduction film on an organic 
compound insulator is 50nm or less, similarly, the difference [ film / on an inorganic insulator layer / the 
transparence electric conduction film on an organic compound insulator and / transparence electric 
conduction ] of an etching shift is small, and can etch both simultaneously. 
[0040] The graph which shows the relation of the time amount (minute) and the etching shift 
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(micrometer) which carry out wet etching of the transparence electric conduction film in case the 
diameter of crystal grain of the transparence electric conduction film on an organic compound insulator 
is about 100nm for a comparison is shown in drawing 8 . As shown in drawing 8 , when etching time is 3 
minutes - 5 minutes, the etching shift of the transparence electric conduction film on an organic 
compound insulator is 2.0 micrometers or more, and that of the crystal of the transparence electric 
conduction film on an inorganic insulator layer is large compared with the etching shift of the 
transparence electric conduction film on an inorganic insulator layer, and the difference is also large. 
Therefore, it is difficult to etch both simultaneously. 

[0041] In addition, the graph shown in drawing 7 and drawing 8 shows the result of having gone similarly 
the processing for adjusting the diameter of crystal grain of the transparence electric conduction film of 
the organic-compound-insulator field in which an organic compound insulator is formed to the inorganic 
insulator layer field in which an inorganic insulator layer is formed. Even if the etching shift of the 
transparence electric conduction film on an inorganic insulator layer performs processing for controlling 
the diameter of crystal grain of the transparence electric conduction film on an organic compound 
insulator, it is almost fixed so that I may be understood from the comparison of the graph of drawing 7 
and drawing 8 . Generally the diameter of crystal grain of the transparence electric conduction film on 
an inorganic insulator layer is mostly determined by the membrane formation conditions of the 
transparence electric conduction film. 

[0042] The diameter of crystal grain of the transparence electric conduction film on an organic 
compound insulator may be controlled by performing plasma treatment, before forming the transparence 
electric conduction film for example, on an organic compound insulator. If oxygen plasma treatment or 
CF4 plasma treatment is performed for a long time before forming the transparence electric conduction 
film on an organic compound insulator, since an organic-compoundHnsulator front face will be ruined, 
there is an inclination for the diameter of crystal grain of the transparence electric conduction film 
formed on it to become large. Moreover, since the surface roughness of an organic compound insulator 
will be eased if Ar plasma treatment is performed before membrane formation of the transparence 
electric conduction film, there is an inclination for the diameter of crystal grain of the transparence 
electric conduction film formed on it to become small. 

[0043] Drawing 9 is a graph which shows the relation between the wet etching time amount of the 
transparence electric conduction film on an organic compound insulator, and an etching shift. ITO was 
used as acrylic resin and transparence electric conduction film as an organic compound insulator, and 
wet etching time amount was made into 3.0 minutes. If the diameter of crystal grain of the transparence 
electric conduction film on an organic compound insulator is 20nm or more 50nm or less as shown in 
drawing 9 , an etching shift is 1 .0 micrometers or less, and since the difference with the etching shift 
(refer to about 0.2 micrometers and drawing 7 ) of the transparence electric conduction film on an 
inorganic insulator layer is small, it can perform simultaneous etching in predetermined etching time. If 
the diameter of crystal grain of the transparence electric conduction film on an organic compound 
insulator is 20nm or more 40nm or less, since the etching shift is still smaller, the controllability of the 
transparence electric conduction film on an organic compound insulator will improve. Moreover, since an 
etching shift increases greatly as artificers are shown in drawing 8 , when the diameter of crystal grain 
of the transparence electric conduction film front face on an organic compound insulator is 60nm or 
more, and the etching rates of the transparence electric conduction film on an organic compound 
insulator and the transparence electric conduction film on an inorganic insulator layer differ greatly, it is 
checking that simultaneous etching patterning becomes impossible. 

[0044] A liquid crystal display is explained as an example of application of the electrode substrate by 
this invention as contrasted with the liquid crystal display which applied the electrode substrate of the 
conventional technique. However, it does not pass over a liquid crystal display to mere instantiation, but 
if this invention is the electrode substrate in which the transparence electric conduction film was 
formed on both the organic compound insulator and the inorganic insulator layer, no matter it may be 
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what gestalt, it is applicable. For example, in an electroluminescent element in a luminescence field, also 
when forming the transparence electric conduction film as an anode plate on the substrate which 
consists of an organic insulator and forming the transparence electric conduction film on an inorganic 
insulator in another side and a terminal area, this invention can be applied. 

[0045] Drawing 1 0 which shows how to produce the electrode substrate by this invention corresponds 
to drawing 6 explaining the formation approach of the conventional electrode substrate. 
[0046] Specifically in the process (a) of drawing 10 . the transparence electric conduction film 1 55 is 
formed on the organic compound insulator 49 in a viewing area 150. and the inorganic insulator layer 144 
of a boundary region 1 60. When performing plasma treatment, before forming the transparence electric 
conduction film 155, suitable plasma treatment for both an organic compound insulator 49, and an 
organic compound insulator 49 and the inorganic insulator layer 144 is performed, and the diameter of 
crystal grain of the transparence electric conduction film 155 on an organic compound insulator 49 is 
set to 20nm or more 50nm or less at least Plasma treatment is for example, Ar gas 290sccm and a 
1.7Pa ambient atmosphere, and is RF. It is carried out for 30 seconds in powerl.Okw. 
[0047] In a process (b), photoresist patterning of a pixel electrode and a circumference terminal area is 
performed. In a circumference terminal area, a resist 169 is formed on the part (namely, part which 
forms the pixel electrode 103 or a transparent electrode 157) which leaves the transparence electric 
conduction film 155. a resist 169 — for example, Tokyo — the positive resist of the novolak resin made 
from adaptation is used. 

[0048] In a process (c), wet etching is performed and a pixel electrode and the unnecessary 
transparence electric conduction film 1 55 of a circumference terminal area are removed. Wet etching is 
performed for 1 80 seconds by using the 2nd 40-degree C ferric chloride as wet etching liquid. As an 
etching reagent the mixed liquor of FeCI3 and HCI of 40 degrees C of solution temperature is used. 
[0049] A resist 1 69 is exfoliated in a process (d). At this time, the transparent electrode 1 57 which 
consists of transparence electric conduction film 155 in a circumference terminal area is formed, and 
the pixel electrode 103 is formed in a viewing area 150. 

[0050] That is, this invention can perform simultaneously (Process b) - (d) and (e) - (g) shown in 
drawing 6 . Therefore, a manufacture process is shortened, consequently a manufacturing cost can raise 
lowering and the production capacity of a manufacture site. Furthermore, in order that a photoresist 
patterning process may decrease, the yield lowering by the poor pattern can be avoided, and the amount 
of a resist and the exfoliation liquid used decreases. Furthermore, in order that the count which exposes 
an organic compound insulator to exfoliation liquid may decrease, swelling of an organic compound 
insulator can be lessened, consequently the quality dependability of a panel improves. 
[0051] Moreover, when the diameter of crystal grain of the transparence electric conduction film is 
generally 20nm or more 50nm or less, the transparence electric conduction film has suitable electric 
resistance to function as an electrode. When the diameter of crystal grain of the transparence electric 
conduction film is smaller than 20nm, the particle size of the transparence electric conduction film is too 
small, and electric resistance becomes high, consequently it stops however, functioning on reverse 
effectively as an electrode. Moreover, if resistance of the transparence electric conduction film applies a 
large electrode substrate to a liquid crystal display in this way, the electric resistance of the pixel 
electrode of a viewing area and the gate connection terminal area of a boundary region, a common 
connection terminal area, and a source connection terminal area will increase. In case especially the 
increment in the electric resistance of the gate connection terminal area of a boundary region, a 
common connection terminal area, and a source connection terminal area manufactures a high definition 
and a large-sized liquid crystal display, it is not desirable. 

[0052] With reference to process [ of drawing 1 1 ] (a) - (e), the outline of this invention is explained 
typically. 

[0053] In a process (a), the inorganic insulator layer 1444 is formed on the insulating substrate 1420. As 
an insulating substrate 1420, the plastic plate other than clear glass can be used. Polyimide. 
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polyethylene terephthalate. polyacrylate, polyethylene, etc. are used as an ingredient of a plastic plate. 
As an inorganic insulator layer 1 444, Si02, SINx. or Ta02 is used, and it forms by the thickness of 500- 
5000A, for example. 

[0054] An organic compound insulator 1449 is formed in another field on the insulating substrate 1420 in 
a process (b). As an organic compound insulator 1449, an epoxy resin, acrylic resin, a polycarbonate, etc. 
are used and it forms by the thickness of 1 0OA - 1 mm, for example. 

[0055] When controlling by plasma treatment the diameter of crystal grain of the transparence electric 
conduction film 1455 formed behind, as gas of plasma treatment, Ar. CF4, or oxygen is used and plasma 
treatment of the organic-compound-insulator 1449 front face is carried out at least. 
[0056] In a process (c), the transparence electric conduction film 1455 is formed so that the insulating 
substrate 1420, the inorganic insulator layer 1444, and an organic compound insulator 1449 may be 
covered by a spatter etc. ITO may be used as transparence electric conduction film 1455. The 
transparence electric conduction film 1455 is formed by 500-3000A in thickness. When above- 
mentioned plasma treatment is performed, the diameter of crystal grain of the organic-compound- 
insulator 1449 transparence electric conduction film 1455 at least is 20nm or more 50nm or less. 
[0057] In a process (d), after carrying out patterning of the photoresist 1465, wet etching is performed 
and patterning of the transparence electric conduction film 1455 is performed. A photoresist 1465 may 
use novolak resin and may use the mixed liquor of FeCI3 and HCI. or HBr as an etching reagent of wet 
etching. 

[0058] In a process (e). the transparence electric conduction film 1455 of a desired configuration is 
formed on the inorganic insulator layer 1444 and an organic compound insulator 1449, and the electrode 
substrate 1700 is completed. Although it is desirable at this time that it is [ of the transparence electric 
conduction film 1455 on the inorganic insulator layer 1444 and the transparence electric conduction film 
1455 on an organic compound insulator 1449 ] 2 micrometers or less as for the difference of an etching 
shift, it is not limited to this. 

[0059] The membrane formation approach of the inorganic insulator layer 1444 and an organic 
'compound insulator 1449 is appropriately chosen with an ingredient. As a concrete approach, there are 
Toppan Printing, screen-stencil, a spin coater, etc. Moreover, heat treatment or UV irradiation may be 
further performed after membrane formation. 

[0060] Thus, the peel test showed that the adhesion of the formed transparence electric conduction film 
1455 and the inorganic insulator layer 1444 and the adhesion of the transparence electric conduction 
film 1455 and an organic compound insulator 1449 were good. 

[0061] Above-mentioned explanation showed the electrode substrate 1700 which forms the inorganic 
insulator layer 1444 and an organic compound insulator 1449 on the insulating substrate 1420. However, 
this invention also contains in the range the electrode substrate 1800 which uses a plastic plate as an 
insulating substrate 1420, forms the inorganic insulator layer 1444 in some of the fields, and forms the 
transparence electric conduction film 1455 in the part on the inorganic insulator layer 1444 and a plastic 
plate 1420, as it is not limited to this and shown in drawing 18. Such an electrode substrate 1800 
incorporates the integrated circuit containing a switching element etc. on the inorganic insulator layer 
1444, and that of the transparence electric conduction film 1455 is available also not only as the 
electrode which controls but wiring. 
[0062] 

[Effect of the Invention] According to this invention, by controlling the diameter of crystal grain of the 
transparence electric conduction film, the etching processing of the transparence electric conduction 
film formed so that the transparence electric conduction film and the inorganic insulator layer field 
which were formed so that an organic-compound-insulator field might be touched might be touched can 
be carried out simultaneously, and compaction of a process is attained. Thereby, the manufacturing cost 
of an electrode substrate can be reduced. 
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[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a mimetic diagram about the configuration of a liquid crystal display. 
[Drawing 2] It is the plan of an electrode substrate. 

[Drawing 3] It is the enlarged drawing of the viewing area of the electrode substrate of drawing 2 . 

[Drawing 4] It is the sectional view which met the A-A' line of drawing 3 . 

[Drawing 5] It is drawing showing the difference of a design dimension and a finished size. 

[Drawing 6] It is drawing explaining the production approach of the conventional electrode substrate. 

[Drawing 7] It is the graph which shows the relation between etching time in case the diameter of 

crystal grain of the transparence electric conduction film on an organic compound insulator is about 

40nm, and an etching shift. 

[Drawing 8] It is the graph which shows the relation between etching time in case the diameter of 
crystal grain of the transparence electric conduction film on an organic compound insulator is about 
lOOnm, and an etching shift. 

[Drawing 9] It is the graph which shows the relation between the diameter of crystal grain of the 
transparence electric conduction film on an organic compound insulator, and an etching shift. 
[Drawing 10] It is drawing explaining the production approach of the electrode substrate by this 
invention. 

[Drawing 1 1] It is drawing explaining the outline of electrode substrate production of this invention. 
[Drawing 12] It is drawing showing the electrode substrate by another operation gestalt of this invention. 
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^«l^<0ifeft<4g*i2 0 nmJEt±4 0 nmJBATTa&n 
$e.(CX-;/5^>if->7h*^/h$tifcii6. 

mJK±©«^, 08tc:^$n-5<t5fc:x«;/f^>i/v7 h 

m.±.(r>wmmmiz(r>xy^yf^v-vi)^-K^<ms.^ 

tztb. rai^X-;/5^>^^A^-X>i^j&iT#i^<^-5Ct 

[0 0 4 4] :^%mizj:^mmm'&<Dmmmtvxm^ 

^mmz-r€r. ^mmimm.mmmiiXz^mMmmm 
(Dm:^(D±\zmmmmm^ms^Lrzmmmmx$>rniii 
<DX^fimmx$>-:)X^mmx^^. csj^tj, xu^h 

mm^^fs.^mm±\zmmtLxmmmmm^mBS.\.. 
m:^. ^'f-mmzii\,^xitMmmm<^±\zmmmmm=§: 
mm-^^ o =b*^?g^jgffl-r -5 z. izi)^x^ 

[0 0 4 5] *fgBJtCct^tt@^s<&f^s-r^*?*^^* 

"TB I 0«, fi£3fe©S@S«OJ^fife;^a^l5i§^-r'l)0 6 

[0 0 4 6] ^¥^mz\^. 01 0©IS (a) triJl^ 

T> «:^«S«1 5 0rt©#^i|6^^4 9±. 

3a®« 16 0 (DUim/trnm 1 4 4 ±{cs?3#«k 1 5 5 

5^M-t^m\z. ^mmmm4si&iiTS. ^mmmm 
4 9 t^mmm.mi 4 4(Dm^\zmmt^-Xyx^9m^ 
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frV^ -r<)i< tfe««l«6i»li4 9±(DSBJ^ltl^l 5 
5©iSS*S[g*2 0 nmet±5 0 nme^TJC-r-S. -fy 
0i|itti. Ar:ifX290sccm, 1. 7 
PaCD#ia^T> RF powerl. 0kw»CT3 0 

[0 0 4 7] IS (b) l:*5tiT, HtSmSfeJclX^S 

1 0 3 S 15 7 ^^^t^n>^) 

±t^vX h 1 6 9 ^m^n. V=y-7. h 1 6 9 fiaj 

[0 0 4 8] IS (c) tiit^T, i5x-> hx<y5">if 

Ml5 5$r^*f-5. "i7X-y hX->^>y«. ««JAtf4 
0*C<Dm2Mb^^'i7X-y hX-y5^>i/j^tLT. 18 
Om^^O. X>y5^>^^i: LTH, jKJ&4 0'C(DFe 
C 1 3i:HC 1 

[0 0 4 9] IS (d) ICiJViT. l/S^X h 1 6 9$:iiJ 

Hi-r^. ^ja)^^gB{c*3t,^TaiBj«m^i 5 5 

J:0;^^S?^«® 1 5 7*S}^fiK$n, a^«i®l5 0rt 

[0 0 5 0] fi^jtDt., *^ggtc<to. 0 6t^-ris 

(b) ~ (d) t (e) ~ (g) t$r|5|^t::fT^vli*^ 
[0 0 5 1] $fc. -«{r^?q^mK<^^^eg*^* 2 0 

nm£^±5 0 nmiilTT^SJ©^. 
{cg?g^mi^©iSS<ag*t2 OnniJ:0/h$l>«^, g 

mizm^b<f3:^K 

[0 0 5 2] mi 1©IS (a) ~ (e) S#fi8LT* 

[0 0 5 3] IS (a) ('*3liT, i^i&14SK 1 4 2 0 
±tC> 1 4 4 4 SrJ^fiR-r-S). 1 4 



(6) 

JO 

2 0tLX. m^iiy7.<D\^mzzfy7.=}-vi;^Wi^^ 

7i?Uxf^p>x^75'^— h. #'J7i7UU— h. #u 
Xf^U>/j:i:7i^<^ffl$n^. »l«*eiSklgl 4 4 4 i:bT 
^»JA^^^ S j 02. S i NxS;t«Ta02Srffiffl 
5 0 0~5 0 0 0 A©ffST}^fiet"-5. 
[0 0 5 4] IS (b) J343liT, Hfe^ttSIR 1 4 2 0 

±®s'jo®«tti^«*6ig^K 1 4 4 9 ^m^-t^. mmm 

Sl^ 1 4 4 9 t LTli. 0iJA«, X3lt4^->«j9g, 7^7 U 
10 3l?'J*-3j?^-h;ii:«r<s6fflL. 1 0 0 A~ 1 

[0 0 5 5] y^XvMStCctoT, ^(CJ^fiKSn^S 
?g^«lll 4 5 5 0i^Sifeg(D$iJW<£fT^«^. y^X 
x'®3lO:<fXtLT, Ar. C¥ /^^1t\tmm^^m\^ 
T, '>^<t*>^iliteig:ISl 4 4 9«S«r7'7X-7i!aa 

[0 0 5 6] IS ( c ) tCiJl^T, 1455 
^7.ny^l3.E-Q. *egttta«1 4 2 0, 4i«Sil6i»!^ 1 

4 4 4, ^mmmmi 4 4 9§ra-5j;-5ic5EiiT-5. s 
20 mnnmi 4 5 b hL-c. i To^^fflbrfectvi, s 

1455 500-3000 ATJ^fig-f 

SeatlKl 4 4 9S?^«liKl 4 5 5®ifeSjSl[g«, 2 0 
nm£A±5 0 nm£ATTab-5. 

[0 0 5 7] IS (d) friSliT, hUi^X h 1 4 
6 5 */'?^-x>i;'L;t«. 'i'X'y hX«>5'>i/<&fT 
Vi. Sl^^SKl 4 5 5©/1:S'-X>i/2rfT-5. 
l^v^Xh 1 4 6 5«y:l^^-;/i7l»|ii^^fflbTfeJ;<, 
>^X-y hX<y5'>i^<0X>;/g^>i;'JKibT, FeCla 
30 iHC 1 ®ii^^^fc«HB r $:^ffll.T^)J;ti. 
[0 0 5 8] IS (e) t-iil^T. St11*e»ffil 4 4 

4 , mwmm 1 4 4 ^ ±.\zmm(om^<Dmmmn.m 1 

4 5 5*t}gfiK$n. «ffia«i 7 0 od^^fS-r-s. 

mmmmm 1 4 4 A±.(Dmmmmm 1455 

1 4 4 9 ±.<DmmMmM 1455 i:CDX->^>i/ 

[0 0 5 9] isii«gift)s 1 444, mmmmm 1449 

[0 0 6 0] z.oy^o\zm^-^ntzm.mmmmi Abs 
t^mmmm 1444 <D^m\^ts. <t> n\zmmm-m.m 1 4 

5 5 t^mmmm 1449 t<r>mm^\t. t:-;u^x h 

[0 0 6 1 ] ±aiOi»WT«, mm^m^ 1 4 2 o±»c 
^mmmm \aaa ^i^xsm'mmm: 1449 ^m^-r 
5mas«i 7 0 o**L.fc. bd^u. *5!?B«::nt 

50 IS^sn?.t)a)T«;4<. 01 SJc^-rJc^fw, «6i@H4 
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S«l 4 2 0 iUTy^X^^yi^S^^^^L. ^O- 

^(Dmrnizmmmmm 1444 =&m^v. mmi^mm 1 

Hi 1 4 5 5 ^m^-r^mmmm 1 s 0 0 t)®Hiw-^tro 
z<D^orimm&ui 8 0 oit. iittis6»^i 4 4 4± 

mmmi 4 5 5««ll9€rfT5mffifcttT;a:<iai^tLT 
[0 0 6 2] 

\zm0SL-^nrcmmmmm^mmizx. y 5^ >yMST#, 

[01] i^sa^s«ro«fie^^icsT*^. 

[02] s@»«©±ai0T*s. 

[0 3] 0 2©mas«©«^«««)t£:^0T*«.. 
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[04] a3<7)A-A' ^fC«iofc»lffi0T'S^. 
[05] ^ffTfSttt±^Sa:©M**^t5-r0T* 
■5, 

[0 6] fie3fe®mffis«of^$s;^ffisrfftw-rs0-e* 
^. 

[0 7] «ili%ig:lg±(DSQ9^€ll(DMai^Sd^i|Stl4 0 
n mCD«^©X <v 5^ > i^l^ra t X ^ > V 7 h t ® 

[0 8 ] mwimm.i^(ommw^(r:>^^'&m'^m 1 0 

[0 9] W^*eig^ll±©SHJ«flKw^Si|Sigix«y5^ 

[010] *5!?g»Cj:SmS««©ffS3!;&fe<&ift?«T§ 
0T*^<. 

[011] *^9^®«ffiS«f^iS®«tBS«:iK?8-rS0T 

[012] im^mm%m^w^zii^nmwsi^7t^^ 
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